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Computation of the Typhoon Surges of July-August 1978
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Abstract: Two Typhoon surges generated during the period of July-August 1978 arc investi-

gated dynamically using a vertically-integrated finite-difference model of the Yellow Sea and the

East China Sea. Computed residuals are compared with hourly records from selected tide gauges

(Inchon, Kunsan, Mokpo, Jeju, Yeosu) along the coast of Korea. Some of the preliminary results

are presented and discussed. This initial hindcast study has been undertaken in association with
SEASAT-A altimeter data correction work in the East China Sea.
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Fig. 1. Finite-difference grid of the East China Sea
continental shelf sea model.
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Fig. 2. Block diagram for computing surges in
the Yellow and East China Seas.
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Fig. 3. Weather charts of the Typhoons Wendy and Carmen in 1978.
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Fig. 5. Computed water level and currents produced by the tide and Typhoon surges.
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levels during the Typhoon Wendy period.

g JELZE RUN 19 #5385 fig A<
BED WEEem) 37 Hiot R #Rs
o} ity BESLES wEEA 2 KEEAE
iy WFiRRel & firse gl Fig. 65 =
3 7& RUN 19| B§RFIAA )1, B, K,
BN, EEKEES) BEHES BT BiEs
feicgt Aoldh, Wiyt 2 ST BLgkel A
K, EEHET Bl BfEe ] B
7b 3w KEHe 8B AR At Fie
82 RUN 39| #FelA ifghe (em)2 44}
#aiol (K3 EHAHE e #aRg 3l
o EiILEB D MEG Imrl JE It
Thdte 2% WoRstn glor il k3 KX
Bt S BIREE S SRetA s of QLo
Fig. 9¢+ Fig. 102 EEd =y wms
AT (201, BE, AN, BN, BAES i
el B\AimsiEde] Wigeltt. BAE &
FFIe IR E RS A REE AR RS
L HElA R Ao FilEe] Wk (EEEMmE
&, 10804 #{ki® dataseto 2 WE HEIH
v}, $oE wiel o] Z:EEMNel  BEate]l R

0.0
fodn A W I
s U N1
. *:;~~ ,k,j}“","‘/" 1}7‘1;‘144 .
4.0 Wl R '\r “ T : '\L 1 s TRCHON
N TR Y
.0 Bl . ol -.: .’ " A N i’
: V! .

i ’
C.0 . otserved woterluvel

B0 reaas computed waterievsl

- 8 i SRS .
OO I W A i )
a0 \\f \"“""\"‘J‘x P f ‘;4%1* wl'lA 6 KNS
o bR A T
u.0 i ‘ '

4.0 l .‘/"v . SN Y ',\ ';'.
F Y A T i S S
2.0 FAS ,7/“-'! STl Sy
g

[N O

1 .- 2 1 2 ,
H . AN Y - Y AR A Ay s

2.0 k0 ,"".‘ IR ﬂ,‘ T\Q‘{\/’ JEI
o - - LR NS )

0o -

4.0 i

1

t ~ s 4

N - L S W \
AR VAN R A \ [ veose
e W ',". R ¢ \. g

‘ SRRV Y .

t i { F
Thtef? 1774770 1878 149/3/7€ 20/8/78

~s
> o

Fig. 7. Comparison of ohserved and computed water
levels during the Typhoon Carmen period.



WURGE - SURFACE [LEVATION

150 29 July t97e

SURGE LRI N

bire

1 MLAN S
Vit 29 duly lazw

T

SHANTUNG PENINSYLA

SHANTUNG PENTNSULA

KOREA

I

g

(HIKRA

scaie of vectars
TTT 100 cmse

200

Fig. 8

SURGE - SURFACE ELEVATION

OEFTH-KEAR SURGE CURRENT

156 36 July 1878

15h 30 July 1978

Fig. 8(b)
Fig. 8. Computed surge elevations and currents produced by the Typhoon surges in 1978,



FA vkl 1 FAQle) 44 9

i !
) ! } n
DIPTH-SEAN SukGE (3PSl ) o [
foy rJ : ) AIRGE - CORFACE FLLVAG (o
Yoh 1T Aoquat 1978 I T s H
o [ i Vab 17 Auapast 1970
[ i [og

L e T
RS .A R 171
ARTIN . !
SHUTONG PENINSULA AANTUNG ZLKIRSULA I / [ e
A l
i’ }
f
| |
| 4 ; |

| / {‘.IJ \
1 . ]

CHINE 7/ ot

scale of vectors

00 ¢/ sw

i 78

Fig. 8(¢)

SURGE - SURFACE ELEVATION
Wl
DEPTH-KEAR SURGE CLRHc 15h 15 August 1978

150 13 August 1978

SHANTNG  PENTNSULA

Fig. 8(d)

Fig. 8. Continued.



10 2

R S
R

DA

AL s

et A,

AT,

P e T T e BT T U

R T e A TR S e T T T N ke
e e b e — - IR N
J9738 300,78 HYEIate OLR TR Loy

Fig. 9. Comparison of observed and computed surges
during the Typhoon Wendy period.

st JlstAl BE=lddoh. Ha 2 Mol
RiEe o AR A i o S
A BESHE HFBEC] BT Yok ointx
BRIES] MifiAEd Zd i ¥4 (Graham,
1959) & WEEAF T Hikel BET Aoz 44
Aot HEd #EH ¥ #REE  #UKs wEsl
7l BAA hEiEREY BREE Bl #E
fy BEFREE BiTse dol LEsd. A
i 22 77 (Choi, 1980)2] BHRE ¥ A 112
BRI A Zd il SIWRED 2 2Es
FE BREGEEY 20°12°N, 127°127E9l 31°24'N,
128°15'E Abole] EAW A J10) BEMiEAGr BRI 5
s FERE, FES ok & Zlo] et

= E

RIS —#e] FHElA BES DD Wk
EEM T o] RS WEFE AAA K HE
of #Re vt} el ¥iiel hindeasty: Bi7E
T e EHE EIE G MEEREAE
Re2lg BE ol Folme. z23ud KEAN
Exrel &FE 22O 23 BEEE € 8
HWMAE Rl KT WET BEE] #H ET
sejok ¥ REZA Woldlern RERSBLES
o A REAZ e BERTERS 2ds
Ao dEE FES ol oF T W,

ol2igt —d@el HREE BHEEEMZA K
B A S MEBEMES oo ®iF KT A
REUES] BENERES BEAAF o il
ol A EE BoEel ot

ul

1.0 = ObSeryed surge
o Sria s caromDUTed Suree
¢a T St i e it 2t A vy

~ I

e NS Lot i Ca A VA A W S
. . e gt g .- o - e .
S P I eV NETE Nt s W

b e 2 4 b e b T TR S Caempe T

Iy L e S e T L N U O i ey

HeE rose Drpsem

RS PR
[rns e, Veruid

Fig. 1¢. Comparison of observed and computed surges
during the Typhoon Carmen period.

#HOoOOW

A BT 19834 BB A RAE) B
Pra el sl SRfrsl et

2 £ X W

Choi, B.H., 1980. A tidal model of the Yellow Sea
and the Eastern China Sea. Korea QOcean Research
and Development Ins. (KORDI), Rep. 80-02, 72p.

AM., 1977 model of the

North Sea and its use in choosing locations for

Davies, A numerical
the deployment of offshore tide gauges in the
JONSDAP’76 oceanographic experiment. Dt. hy-
drogr. Z., 29, 11-24.

Duun-Christensen, J.T., 1975. The representation of
the surface pressure field in a two-dimensional
hydrodynamic numeric model for the North Sea,
the Skageraak and the Kattegat. Dt. hydrogr. Z.,
28, 97-116.

Findlater, J. et al., 1966. Surface and 900 mb wind
relationships. Scientific papers of the Meteorological
Office, London, 23, 41p.

Flather, R.A., 1976. A tidal model of the North-West
European continental shelf. Memoires de la societe
Royale des Sciences de Liege, Ser. 6, 10, 141-164.

Graham, H.H. and D.E. Nuun, 1959. Meteorogical
considerations pertinent to Standard Project Hurri-
cane, Atlantic and Gulf coast of U.S.A.. U.S.
Weather Bureau, N.H.R.P., Rep. 33.

Hasse, L. and V. Wagner, 1974. On the relation-



AV e ¥E el Ak 11

ship between geostrophic and surface wind at sea.
Month. Weather Rev., Wash., 99, 351-383.

Larsen, L.H. and G.A. Cannon, 1983. Tides in the
East China Sea. Paper presented to Symposium on
Sedimentation on the Continental Shelf, April 1983,
Hangzhou, China.

Roberts, K.V. and N.O. Weiss, 1967. Convective
differerce schemes. Math. Comput., 20, 272-299.

Wu,J., 1980. Wind stress coefficients over sea surface
near neutral conditions: A revisit. J. Phys. Ocea-
nogr., 10, 727-747.

Wu. J., 1982. Wind stress coefficients over sea surface
from breeze to Hurricane. J. Geopbys. Res., &7,
C12, 9704-9706.

S@EMnEE, 1983 Fuldel HEOKEE M W
Fe(S-el el gk pRo! RGN B i P,



